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Eating for Two

Maternal Nutrition and Children’s Early Brain Development

Nutrition is critical for a child’s brain development.

Nutrition is the single greatest environmental influence on babies in the womb and
during infancy, and it remains essential throughout the first years of life.! Prenatal
malnutrition, for example, has been linked to later adverse health and cognitive
outcomes.? Likewise, malnutrition in infancy and early childhood is a key risk factor for
cognitive deficits, lower academic achievement, and behavior problems.3

A proper balance of nutrients in this formative period is critical for normal brain
development.*® Nutritional shortages can reduce cell production, affect cell size and
complexity, and lead to less efficient communication between brain cells.® Too often, the
long-term results include altered cognitive functioning and deficits in learning and
memory."’

Moreover, because of the rapid pace and lifelong effects of brain development in a
child’s first three years, even mild or temporary nutritional deficits can have serious and
sometimes irreversible consequences.*82

Good nutrition, on the other hand, promotes positive outcomes. The benefits of
breastfeeding provide a good illustration of the importance of proper early nutrition.
Because breast milk is the optimal diet for healthy babies in the first six months of life,
exclusive breastfeeding during this period has been consistently linked to improved
brain development, nutritional status, and cognitive performance.’- 102

Without the right amounts of the right nutrients, a baby’s brain
cannot reach its potential.

Although genetic and disease-related factors can contribute to malnutrition, a mother’s
diet plays the central role in prenatal nutrition. Adequate and balanced nutritional intake
during pregnancy promotes maternal and fetal health, positive birth outcomes, and child
development in infancy and beyond.
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Poor prenatal nutrition hinders healthy brain development and can have permanent
effects on learning and behavior.! A shortage of nutrients can pose a serious threat to
the developing brain, from the earliest embryonic stages of growth to the production of
synapses later in pregnancy.”

Expectant mothers often have low levels of essential brain-
building nutrients.

All nutrients are important for a baby’s growing brain, but some have been found to be
especially critical. These include iron, zinc, choline, vitamin A, and folate (or folic acid).®

« lIronis important for brain areas involved in cognitive development,” and recent
research has also found links between iron deficiency and social and emotional
outcomes." Meat, poultry and fish are key dietary sources of iron. Others
include tofu, dairy, and fortified grains."

« Zinc can affect the brain’s ability to regulate heart rate and other vital processes.
Zinc deficiencies can impair the brain’s function and even its structure, leading to
delays in cognitive and motor development.®'®" Eggs and shellfish are important
sources of zinc. Some nuts, legumes, and red meats are also high in zinc."

« Choline plays an essential role in early brain development, especially in areas
involving learning and memory.'® Milk, eggs, peanuts, and liver are among the
foods richest in choline.™

- Vitamin A is closely involved in genetic processes and is required for the proper
growth and functioning of brain cells.” Cod liver oil, eggs and milk are high in
vitamin A. Vegetables like carrots and spinach are also excellent sources.™

- Folate is critical for normal brain development, especially in early pregnancy.
Deficiencies can cause severe abnormalities and may be associated with later
social and behavioral problems.2%2' Folate is provided by leafy green vegetables,
citrus fruit juices, beans and fortified grains."™

Unfortunately, women of childbearing age are likely to get too little of these critical
nutrients, and many pregnant women are found to have substantial deficiencies. This is
especially true among disadvantaged groups. Low-income women, minority women, and
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women with less than a high school education—who already face more health risks than
other women—are also particularly vulnerable to iron and folate deficiencies.’322:23

In Memphis and Shelby County, many children are affected by
malnutrition beginning in the womb.

A current University of Tennessee study of Shelby County mothers-to-be shows that
many of our community’s children face nutritional risks even before they are born. The
CANDLE study (Conditions Affecting Neurological Development and Learning in Early
childhood) has collected data on the nutritional status of about 1,500 pregnant women.?*
The results (Figure 1) paint a grim picture. Substantial percentages of participating
women had inadequate levels of the nutrients that are most essential for healthy brain
development:

« One-third of the participants do not meet the recommended levels of folate.
« Three-quarters of participants have insufficient levels of iron.

« Over one-quarter had too little zinc.

« Over half had deficiencies of vitamin A.

« Over three-quarters had insufficient choline.

These findings are consistent with national research in three important ways. First, they
show that nutritional risk is not restricted to individuals suffering severe clinical
malnutrition. Women eligible for the CANDLE study are considered to have relatively
low-risk, healthy pregnancies. Second, shortages of the nutrients most closely linked to
brain development appear to be the most common deficiencies. For many other
nutrients measured by the study (not shown), only a small percentage of women were
below the recommended levels.

Third, and most important, the current results underscore that nutritional risk is
distressingly common. Because CANDLE participants, as a group, are roughly
representative of the local population, we can reasonably assume that similar patterns
would be found among expectant mothers throughout Memphis and Shelby County.
Although these preliminary findings do not allow us to make specific projections or draw
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hard conclusions, it is clear that nutritional deficiencies are a widespread threat to our
children’s healthy development.

Figure 1: Prevalence of Selected Nutritional Deficiencies Among CANDLE Participants
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Institute of Medicine. Dietary Reference Intakes for Energy, Carbohydrate, Fiber, Fat, Fatty Acids,
Cholesterol, Protein, and Amino Acids. Washington, DC: National Academies Press; 2005.

B vitaminA B Folate

Il Choline

How can our community support the nutritional health of at-
risk children and families?

Addressing the nutritional risks faced by mothers and babies will improve the health of
our families and our community. One strategy is to increase support for existing local
initiatives, such as GrowMemphis, that promote access to healthy food through
community agriculture and other programs. Food insecurity—the lack of a consistent and
dependable supply of healthy food—affects too many of our community’s families,
including many with incomes well above the official poverty line.2526

These families frequently resort to cheaper, denser meals that are nutritionally
inadequate—especially for expectant mothers eating for two. As a result, infants in food-
insecure families are at high risk for nutrient deficiencies, with results that can persist
even after a family’s economic situation improves.27-29
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Another promising area for change is suggested by a recent analysis of Memphis’ food
regulations. Conducted by the Harvard Law School Food Policy Initiative, the report
concludes that the Memphis Food Ordinance Code is a barrier to improving access to
healthy foods among at-risk families. It recommends that Memphis follow the example of
other comparable cities by reforming its food codes, which currently hinder the
development of alternative food delivery methods such as produce trucks, farmers
markets, and urban agriculture.3¢

Other areas ripe for newer, more effective policies include breastfeeding promotion and
nutritional screening and education among women of childbearing age. Because
breastfeeding rates and nutritional knowledge tend to be lower among lower-income
women, interventions in these areas could be especially beneficial for those families
most at risk.3"32

Scientists are regularly making new discoveries about how nutrition affects early brain
development and lifelong health. Our community can work toward a similar level of
innovation by creating, supporting, and funding policies and programs that give our
children a solid foundation of nutritional health, optimal brain development, and long-
term well-being.
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